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Upper Arm Compartment Syndrome Secondary to Intramuscular
Cocaine and Heroin Injection
A. Ikponmwosa,* N. Bhasin, D. Dellagrammaticas, D.R. Shaw and D.J.A. Scott
Leeds Vascular Institute, Leeds General Infirmary, Leeds, UK
Compartment syndrome threatens the viability of a limb. We present a case of upper arm compartment syndrome secondary
to an intramuscular injection of cocaine and heroin. Timely diagnosis and surgical intervention avoided extensive muscle
necrosis and morbidity. This complication has not been previously reported and highlights a condition which should be
considered in intravenous drug abusers presenting with arm pain.
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Compartment syndrome is a condition in which in-
creased intra-compartmental pressure results in com-
promised tissue perfusion and ultimately threatens
the viability of the limb. It is well recognized in the
lower limb but occurs infrequently in the upper
limb. Intravenous drug users present to vascular sur-
gery departments with complications secondary to
venous and arterial injections, such as psuedoaneur-
ysms and venous thrombosis. We present a case in
which inadvertent intramuscular injection resulted
in an isolated biceps compartment syndrome.
Report
A 43 year old man with a longstanding history of in-
travenous drug abuse was admitted with an acutely
swollen right upper arm. Two days prior to admission
he had injected his right upper arm with a mixture of
heroin, crack cocaine and citric acid. On this occasion
he encountered marked resistance on administration
of the injection and developed swelling and paraes-
thesia which had failed to resolve. His previous
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femoral arteries secondary to pseudo-aneurysms,
asthma, and recurrent admissions with pneumonia.
On examination he had a tense, tender swelling in-
volving the anterior aspect of his right upper arm.
There was no demonstrable transmitted pulsation
within the arm and radial and ulnar pulses were pal-
pable. His arm was held fixed in flexion at the elbow
with a limited range of active movement. Additional
passive extension was not possible due to pain. Full
power and range of movement was intact at the wrist
and hand. Laboratory investigations were unremark-
able with the exception of a raised white cell count
of 14.9 109/L. An urgent ultrasound scan of the
upper limb demonstrated normal flow within the
brachial artery and deep veins with no evidence of
a pseudo-aneurysm. The biceps was extremely
oedematous with minimal blood flow on power
Doppler imaging (Fig. 1). Compartment pressures
were measured at 60 mmHg in the upper arm and
8 mmHg in the forearm. With the combination of
pain, limited extension, ultrasound findings and
elevated pressure, a diagnosis of compartment
syndrome was made. He was commenced on intra-
venous broad spectrum antibiotics and underwent
an emergency anterior compartment fasciotomy
(Fig. 2). He had an uneventful post operative course
and the wound was managed with a Vacuum Assis-
ted Closure device (KCI Medical Products, Dorset,
UK). Microbiology specimens did not grow any
77Compartment Syndrome Due to IM Substance AbuseFig. 1. Ultrasound image of the upper arms demonstrating normal flow within the left biceps (a) compared with compro-
mised flow on the right (b).Fig. 2. Intra-operative photograph. The anterior compart-
ment has been incised, revealing a pale, oedematous but
viable biceps brachii.pathogens and histology confirmed an acute myositis
with focal muscle fibre necrosis.
Discussion
The compartments of the upper arm are less confined
than the forearm and due to the muscle attachments
to the shoulder girdle the upper arm is less suscepti-
ble to the effects of elevated pressures. Compartment
syndrome involving the upper limb is infrequent and
predominately occurs as a result of trauma. Reported
cases of biceps compartment syndrome are rare and
include those secondary to non-invasive blood pres-
sure monitoring1 and rupture of biceps brachii.2
Compartment syndrome in this case occurred in the
absence of vascular or skeletal injury. The majority of
heroin and alkaloid (crack) cocaine is insoluble in
water. Their conversion to a soluble, injectable form is
achieved by the addition of an acid, in this case
citrate.3Other commonly used additives include lemon
juice, ascorbic acid and vinegar. Along with the well
documented systemic complications of substance
abuse, the local sequelae include vessel injury, abscess
formation and in rare cases necrotising faciitis.4 It is
therefore recommended that adequate specimens are
sent to microbiology and appropriate broad spectrum
antibiotics are commenced.
Myotoxicty as a result of local anaesthetic injection
has been previously reported. Extensive tissue necro-
sis has occurred at solutions of lower pH and there isEJVES Extra Vol 12, December 2006
78 A. Ikponmwosa et al.also a reduction in phagocytic activity. The ongoing
presence of necrotic muscle further delays regeneration.5
We propose in this case the administration of a local
anaesthetic (alkaloid cocaine) which had been exces-
sively acidified led to the development of acute myo-
sitis of the biceps brachii with ensuing compartment
syndrome.
This mechanism is in contrast to previous reports
of compartment syndrome and upper limb ischaemia
as a direct result of intra-arterial injection.6
Conclusion
We believe this is the first report of a compartment
syndrome secondary to intramuscular injection of co-
caine, heroin, and citric acid. When treating intrave-
nous drug users a detailed history must be taken in
order to establish the constituents of the injection so-
lution. This information along with clinical findings
and a high index of suspicion should highlight
the possibility of compartment syndrome affecting
the upper arm. Prompt treatment with fasciotomyEJVES Extra Vol 12, December 2006reduces the risk of extensive muscle injury and fur-
ther morbidity.
References
1 SUTIN KENNETH M, LONGAKER MICHAEL T, WAHLANDER STAFFAN,
KASABIAN ARMEN K, CAPAN LEVON M. Acute biceps compartment
syndrome associated with the use of a noninvasive blood pres-
sure monitor. Anesth Analg 1996;83:1345e1346.
2 MCHALE KA, GEISSELE A, PERLIK PD. Compartment syndrome of
the biceps brachii compartment following rupture of the long
head of the biceps. Orthopedics 1991;14:787e788.
3 PONTON R, SCOTT J. Injection preparation processes used by heroin
and crack cocaine injectors. J Subst Use 2004;9(1):7e19.
4 MCGUIGAN CC, PENRICE GM, GRUER L, AHMED S, GOLDBERG D,
BLACK M et al. Lethal outbreak of infection with Clostridium novyi
type A and other spore-forming organisms in Scottish injecting
drug users. J Med Microbiol 2002;51:971e977.
5 AKIYAMA C, KOBAYASH S, NONAKA I. Comparison of behaviour in
muscle fiber regeneration after bupivacaine hydrochloride and
acid anhydride-induced myonecrosis. Acta Neuropathol 1992;83:
584e589.
6 DEL GIUDICE P. Cutaneous complications of intravenous drug
abuse. Br J Dermatol 2004;150:1e10.
Accepted 6 September 2006
